Inhalation of low-level formaldehyde increases the Bcl-2/Bax expression ratio in the hippocampus of immunologically sensitized mice.
A recent study from our research group showed that repeated exposure to low-level formaldehyde (FA) increases the production of nerve growth factor, involving the survival and maintenance of neurons, in the hippocampus of immunized mice. In the present study, we examined the effects of FA on apoptotic mechanisms regulating survival and death of cells and on N-methyl-D-aspartate (NMDA) receptors related to hippocampal functions in the mouse hippocampus. Western blot analyses were performed for Bcl-2, Bax and NMDA receptor subtypes 2A and 2B of the hippocampus taken from C3H mice exposed to 0 or 400 ppb of FA with or without ovalbumin (OVA) immunization. Immunohistochemical analysis for active caspase-3 was also carried out for these mice. The ratio of Bcl-2 to Bax expression levels significantly increased with 400-ppb FA exposure in OVA-immunized mice but not in mice without OVA immunization, although differences in each protein level were not significant among groups. Active caspase- 3-immunoreactive cells were found in the hippocampus. However, the number was only a few and not significantly affected by FA exposure and OVA immunization. NMDA receptor type 2A and 2B expression levels of FA-exposed mice were sustained at comparative levels with those for the control mice with or without OVA immunization. These results indicate that changes in the Bcl-2/Bax expression ratio, which occurs with low-level FA exposure and immunization and may follow enhancement of nerve growth factor production, exerts a protective effect against cell death by apoptosis.